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*KOKZ T01 2002-580533/62 *JP 2002198827-A 

Recursive form structure convolutional code decoding method in data 
communication, involves multiplying code divisor polynomial to code 
sequence transmitted in selected state transition path 

KOKUSAI DENKI KK 2000.12.27 2000JP-398260 

U21 (2002.07.12) H03M 13/41, G06F 11/10 
Novelty: Selective comparison of a recursive form structure convolutional code is 
performed using obtained state-transition choice information. A code sequence 
transmitted in a selected state-transition path is multiplied with a code divisor 
polynomial of the convolutional code and the result is updated in a path memory (5). 
Detailed Description: An INDEPENDENT CLAIM is included for recursive form 
structure convolutional code decoder. 

Use: For decoding error correcting code such as recursive form structure 
convolutional code using Viterbi decoder, in data communication application. 
Advantage: Additional multiplication circuit of a code divisor polynomial is omitted, 
thereby reducing the circuit size and shortening arithmetic processing time. 
Description of Drawing(s): The figure shows the block diagram of the recursive 
form structure convolutional code decoder. (Drawing includes non-English language 
text). 
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[S9#«l] k Cy KDtfmfcn try K (fcfc'U n 

tkiiE®«c. a>o, n>k) 

ft*r (fcfc'U r = k/n)\ }<0mfiK<OS«^«afit 

*BHWILfcflM:'<;***y KiaBkt-SrtfcWRi-t- 10 

[18*^2 J kCy h*Hfr«&niry h (fc*£U n 
tkttiE«*, *»o, n>k) 0«F*K»*jbi"S»* 
ft*r (fc£U r = k/n) . ^XgKO^fM 

(o~2'- k -i) i»»»ttfiiro«tlB## (0~ 
2'- k -l) ^Lfc*«W*/<;*K:»J£;-r* 
»»1W«*:*|J*U 20 

* =e y \zB&r* r. t «rW«i:-*-6**«4-* 

*flfE«lSS^-2 , - k *HC*«v<***!J0>ieilrt**ll 
SBfflStrk try Y'sV V LTS^fcLSBllOTk fy hrofit 
«l=. S(rlB^B*«#t«S:Sr»«bfcie*»c>n5ke* 

y*>fe. (tj <75S±«ji ck® 

3t««>*t/J>Sv^ffi. m#l»)K!Si:t5. <&u 0 
SraS2 , - 1 -l) Nf^Sft ( t.-,) (75m, =m 

/2#g*3j:trm,=m/2 + 2 k - , SB ({&U /tig 
«*»**■*•) WttflgOtfSfcfcg m s (m.) *SiV 
ms (mi) £r@K*tiJL, 

m,fl <D#fli *» f, m# S 0*?Jfi^(Da»^# 9 ttJCS 
m b (m,, m) £ . m»#l ro^ffi*»fem#e W^ffi^ 
«S»l:#5ft*amb (ra,. m) «:K*iaU 40 
«C*lJ^ffi**flrS:^lw±o-CfHfL (fcU I x I 14 

m o = I ms (mj — ms (m, ) +mb (mi, m) 
— mb (mi . m) I 

lf&#>S5j k try h©|ff«Srn f y h (fcfc'U n 
irklijEBSL n>k) (Dn&lzft&ifT 50 
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ttiB*««rfas-r 5^<s±g^ tut, 
gtttng^g^y iz&,mztxitm&±gt. ntjiats^g 

fltrie^-ey wMffSrft 9^fi^, inis?¥WJBiiaiftfl:*i&* 
n^nn^^m^fkm-r s gin * pj^p k nt? l . 

[fS*^6] klTyh<Offi«S:nir^h (fcfc'U n 
ikliiEffiR, A»o % n >k) (On^\zn%-it-TZ>n^ 

im* ottzu r = k/n) , ftM&K<D&ttmmm 

»WSr^lC||ffL, *StLfci^*S:^<^^*y IwfEfik 
S<5#, &&#i#;m<DW:m$rq- ( 0 ~2'- k -i) i« 

^m^<sw^ffi#-i- (o~2'- k -i) tfrb. is^b 
<om±m%-m\zts\,-x. 

K^^x > * y WiStSrtig£MSB<H3t;: ke-yh->7hLT 

i«LfciBM6ii5k try K(Otfr«SrjiAn»#ii^i- 
5 ^ t iz X o X'<* * * y HS?f Srff 9 r t t i"5 

<Dm*.m%m\z*i\,*x. 

SiIiE«:*«-§-|g(r5^fli*Sp<^ey^e,. m^rA (t.) 
<t-T5. 0gmg2'- k -l) 
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( t.-O <Om, =m/2»g*5«tt/m,=m/2 + 2 i l 

ms (mj *>it5ms (m t ) SrSiS^ttSL. 

^mSiro«)S-roS8Hw#9«E3tffirab (m, , m) 

tSmb (m,, m) SrSKfttlL., 

m o = | m s (mi) — m s (m») +mb (mi, m) 

— mb (mi . m) I 10 

&§t£ ({1L, I x | lixO|g»fiS) U 

«SLfc^-e. &mMtM* i *v A^ssw-flUL-c, » 

«-§*. 
[*W«>IMifclMn 
[000 1] 

£©*> 5S±«^Slc:Bi-t-5. 
[00 0 2] 

*9 tra*»tt. a#«^§- 

^W*5§8^$tv x ISSt/io-C^So 30 
14, Wi»»»«*a*»*4:^5«P#^/Hv»feli5. 
BBB54rJBv*-C. cixb**ii*»»«l=ov^r«Wi- 

[000 3] 0 2 11, 3£#©*>fc«^§-3§©»rt£&3l95-t- 
£*:©©E|-?fc5. E2al4, (ftHtt) fi*-i&*?J3- 
#. El2bl4. f?»«ffl«fi*a*flF**©*fi£«:^i- 
yns^BPCfc*. 2 0llft*«m 2 1~2 5li» 
ffeSfeHfO^-K 2 6~2 8141 If y h©i§iiift^-, 2 
9143 If y h<D->7 M/^^-(?fc5„ 02aC/Ttl 
^-ii^W^STW:. A*m»5R?'Jx«s>'7 h l/-^^ 2 40 
9lrA^3$il. 0~3tf? haff3*lfc(g4-x.. x,. 
x,, x,i»ffl*SnS. #tt«SI*iy-h2 1i2 2lr 
J: 9. x 0 , x,, x,W#teSfeSfP/45»»$H. *?^-g 0 

2 3~2 5lw«fc»?, x,, x,, x,, x»©#M£li9fbd> 

"bH-gsns. m-§-^?iJx<7?Ntry hjiJi4-x©N^ 

(x") "C*U »«H6«3ftSr + -c«a"r5i:. »»g. 
io-fct/g, 14, &©*<l)K^?!HM^a;fc:,fco-C«$ 
115 (ffit, x°-l, x' = xiSt) o 

[&1] 50 
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g 0 =l+x + x 8 "I 
gi=l+x+x s +x' J 

S2a©a^-ii*-W^-*l4. A»ft#-*yiJ x t . 3KU)© 

JHBIBitiWhi. 
[0004] El 2b£91-?;»&tt|ftft*]&*ff-IH» 
14, B2a©C*i&*flHHB£, g.flS©lHlK«fiedSS<c 
ott»5. EI2b©ff-f-ul4, 

U = X + U| + U| 

U + U,+U, = UX (1+X + X*) =x 

tL (#teSfeSfn-CI4§l#^t + -r?S$n.2>) . ufco 

u = x/ (l+x + x') =x/g, 5S(2) 

E2b©±^(OlHlKJ4^(l)WflP-^#J®^g 0 
ir«to-CW9»=SrtT5l»StlHlKt?A>5r &;»s*>*»5. ~ 
0 Lt, E2b<OttJ;*JI4, 5t(2)©ff-§-uK, 
(l)0«F-§-**a;g,«:»»tllUT, xx (g,/ g0 ) t 

[0005] El 2aOC^i&^ff 4«Off-9^|ft^xXA 

14 (g 0 , g.) -e£$na©i::*tu ei 2b<73S«Hfc*a 

J: *£j**H*tt (l, g./g,) 
P5#l4^C«F*#*«;o5«ftS:«roTV»5© 
T, £j*Sn,5»»ttlM:S#, *H4I4I§3 ± 
<li?)C«i§©tf*^tg^§-3f (**«•§•«) ^J:9««-T 
(11, **«-Wil*»*«^7hus? 

(u) Lfc*«oTA*«*»W 
(x) «rS^-f-5tw!4, E2cl^i-«t g.Sruir 

T'a.^EI-efc?,,, EI2t^i-«t g^f$2 0 

[0 0 0 6] g*ii*W^«r«-!§--t-5&;£'<g^Sg 

iBEIKo^TE) 3 &ffl^TIft9H-5. 0 314, 

T?fe*o E12alr^i- : i : ^.i2 : ^??-§-|g|4, Ktsf—^ x 0 
A^W-i-jbttl^goi: g. «r^fi£Lfcb^i-5. r<DS^.ji 
^■§•5114, A^3 1 If s/ Hr*fU"C2 f y httl^$Jx5 
©t?, n^ritmr = \/2, A^»7 r -^4f-yh 

[0 0 0 7] ??-§-lf©->7 h U^^^*5<ft»L-Cl^5 3 
f y h x, x, x, ?-Sg<7?«fB«k^5. 3 h"C*> 
5A»e>000~l 1 1 <D8*«(S*5*)I3 , Xtif— 
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flSB&OTtti&SrEllcS Lfc. o& h ^ y *&E1 t 

ei 3 aii, n*.s t . . , a»e>B*.s t . ^s^stsr^-r k 
^«e]-c**)5 0 E3bi±, huy^cos** 

^Sr^-t-E-Cfci. S3alw*j^T. #16«H§- x , x , x , 
W^JSlCxo^A^Jx. ^tCxj^feltlHTV^, # 
<SS-§-xi xi xo wtf)B$. m=x, x 
, (=0~3) b-fZb. m (x, = 0) Jait/mH^ 
(x,= l) (Dftmfrib. 2m (x 0 = 0) *5j;tf : 2m + 

l (x»=i) <r>i)l1&~-m&i- 5. 1-&fc>*>, EJ3aOT8 

h>$o^t>co-e*>5 0 nqritmt)g t t g,«4. ^Hi-go 
KttoTffl^i-vs^g.ig.ii, ^:(i)icBi3b(o 

x»m, mx 0 (m=x,x,) Srf^ALTS;(3)lr^-t-J; 
0\zt£Z> o <&U 5£(3)l::*5^Tx' r±x<OKSSfi5*r 

[«2] 

(x,x 0 = 0 0,11 ^ 
So = * i 

(X|Z,= 01, 1 0<Dt$) 



So' 



=(x, + x a y 
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[0 0 0 8] KlijS'tfcijl:. Sii^W-f-w h u- y 

(4. Ktffiftm=0~2 k - , -l«r4x.5i:, -Eft 1 3 
ifcSSitS. r.ohu-y^«|jtS:fflv>TS^ii^-§-<^ 30 
^diM^'fionlfi. K' : J'fTyi'=?yXA^«t5f^tf 



*ff3^D.y?i)S@-c i J ) 5 5 El4l3ioV>T. 4 014 (#|s 

tm&%-&*.?mr<D) 9 . ss? 1 - 6 

«fi&;*il3„ 1 ttfcbfcgfrgSB, 2 l4*0»ttRS«jSiS: 
gB (ACSfiiggB : Add. Compare. Select£g»gB) . 3 I4# 
IB^S^^y. SI4^^>*y. 6 !4ft>fc«^SBT-*> 
5. £t>C:4 1l4. E12T?ffi93Lfc J** 

[0 0 0 9] BUfctSHT, 4k£1C9«4 Ofl*. 
t.^T<0«f®lcS-5if^<^ (El2aOOT-C , l4 8*) 

^*«»*iil£L>M«e>*»«:fT5. r r -CSS?)* ?> 

f 8o. gi i:, HBSlrSftL/cW-^-ro, r,i(0/>;y 

[0 0 1 0] §fg*H§-r 0 . r.liSflMy., y , SrK 
S'JLT. 

y>0<E>££l4r=0 
y < 0rot#l4r = 1 

[ooii] KttS»ls#9«9P«- (g.. gl ) = 

(0.0). (0,1), (1,0), (1, 1) *K£<t*j&S* (I, 
Q) -(1.1). (-1.1). (1,-D, (-i.-i)l=*9iS-c, K 
Xf§^.6 (I. Q) (y,, y.) t©a- 

* (Mktt) h»M«i:)uoT*«i:t4. 

#*tt5t(4) fen.*. 
1*3] 



™ b ( y 0 . y , . g „. g ,) 

■=*■ (r«. So) + d„ (r„ I,) mm* 
- ((y o- i)* + (y i-Q)*) »'« *«£ 

*fcl* I y.- I I + I y i-Q I 
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S;(4)lw*JV^T. d, (x. y) 14, «F»x. y*V>SV 
[0 0 12] HR<0**ffl^*-ei4, H4fc*Ufctt* 

SIR (ACS) SI3igS2-e«flS*SSrfr3?-f 5. ^flSJtff 
tt*tttt i= £ * a»'< * * ±rm * l fc t © -e 
n^i-i4Ei3bo h uy ^«E)t?^$nrv^«t 

#«flglcl4 2*:-foa^ft«SAoTV>S<rjT-, * 



(Add) L. ^ftSrittSS (Compare) L, «SA»tj H»^<E> 
B^^^Sra^ (Select) i--5„ 
[0 0 13] ft*SSr^5>^gEBtT-^LTV^<0-C. 

*y 3 irt&iWrS 1 1 fclZ, ACSS}^l-4oTjS»?Ufc 
ffi^<ff«Sr/<^ > * y 5 <ri^5. ^ty5 -CI4£T 



» 1 to g 0 u s^mias^-ii^^^com^- 

[0014] ±E» ± 5 fc, fS»^ffljaS*.ii;W?^§-|i 

&P\fcitmzmt>-rz>Mt* > msmx\-i., rose*;* 

*3»t5^1»0(«l®>CSms.)^b. W«^jnjx,= 
(0, 0, 0. 0) SrW^-fkbTtirtOhuy^^rA-C 
WaiSyjx,= (1, O, 0, 0) SrW-f-ffc Lfc 

, (C^LTIi^F-i-^JIJg^ (00,00,00.00) 2 0 
*U t = t , t Jg±aiim s , = m s , t 5, 

M^y *BK*fLTIi, ??-S-5RJ!IM:g» = (ii,oi, 

m o = | m s (mi ) — m s (ra t ) + m b (m 
[0016] 5£(5) *»<b#7!>>5 ± 9 IC, S^-W^O^J 

guiraii. sifyjg ( "o, i" <o2ffi$im) ttinowrs 

4t^Kli#fiira&3£ft5<*>-C\ il#<z> (#H1W) HUTU] 
[0 0 1 7] 

(1) (StliiA©(IJB«tLT©) »tfiJ£*£iS*a£- 40 

<ox&>z. 

[0018] 

[SSSr«*-f-5fcAcoTg:] JblE<OQ6<)t-iij£-*-3£. 
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11.11) &«9. t = t 5 «7?R5F.ST«lg*:Sli m s k =m s 
»lw»LT, $?-§-&*iJg, . g»l*7 fcTy hS/ioTfe 

[0015] t = 1 1 <db$.s-c hu-y^At hu-y^B 
li^SSOlcS^t-^*'. ACS9t*tzJ:*>. «/S*So/h 

$l^huy*A (ms, <ms, ) W^^jg^^iXT 

tr«-i:SI<73S7e«^-fcb 
2>ti, -tOB*.6wft:£^*K±oT*J£$ix3 0 t 
-t,0»*-C, #t<S5*5ft^lS («»**«)* t/h 

o ) tttb&KS (mt = 5 ) 1 B^AlftW 2 O 

ms(mi), ms(m»), m i = m L / 2 , 
m»=rai/2 + 2'-\ /I±fi3&6fc£$r3?:fr1-. ) 
*<D&mzft? 2ocD«*S (mb(m lv niL ) n m b 
(m t , mi) ) ft«S(5)f4i?>n5 0 
, m L ) — m b (m, , m t )| ^(5) 

[0019] **«©ft*S*Jtfell, k h 

>k) ©«F*fcW»fl:-rs»»fl:*r (fcfc'L, r = k 
/n) . M3f£«K«>f¥MIJKBliC4Li&4iflF4-«:iK^-« 

[0 0 2 0] **Wo**tt*36r«fett, 

S»Mttffio«(li*« (0-2 
'■ k -l) tlWiwttfitf (o~2" l -l) t 

y WlEttrtSSrMSBOfllCk tr-> h >7 h LTSV^?tLSB{D 
> * V <oW.Bi Srtr 5 t <nx*> 5. 
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[oo.2 i] tfc. mmmws. 

£ lw ± o TttttS&WRflm* #«> 5*D»it«S 

**y ojUBUcfxomz, ^jmu^^n^nm io 

[0 0 2 2] Sfc. **WO«*ig^«l±, ktrvhe 
ISSSrnlTy h (fc«L, nikttlEfift, a»o, n> 
k) ©»»fc»*ffc-*-3«F»fl:*r (fcjKU r = k/ 

«wS<5#, m&mvnGi<r>ttms& (o~2'- k -i) t 
»»««is<o«(ii»-§- (o~2'- k -i) t*»e>, «r 

[0 0 2 3J **M«>*3fc«^«|4. <K«g«2 

tl^D*ro^^y^y SrKit, y * y <DfE1ff*i 
SSrMSBfiaiCk yfv Y=s-7 V LTSV^fcLSBffiflk try h<0 30 
tegd, ^K5«#«AS:*«Ufcie*#e>ixSktr5/ 

4ftflbCftjt«y«>&. mi*jft (tj 

Smg2'- k -l) CSSH»jfttt (t..,) Cm, =ra 
/2#g*Jj;Utm»=m/2 + 2 l - 1 #e ((IU 
S&fcgfc^-T) C«®05^)B^;S ms (m.) 
ms (m.) *R*IBU fc#tHH&tf>«befiW-£g|S;J» 40 

±ffmb (m,, m) t. ra,#@<73:ffc)£;5>ibm§@cO:tfc 
tt^©Mi>l=#5«bfc*mb (m,, m) Srtt*ttiU 

m o = | m s (mi) — m s (nit) +mb (mi » m) 
— mb (mi, m) | 

SrfUl (fit, I x I ttxafeftttE) u 
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[0 0 2 4] 

^jSJfcg&S&fT o1ttf>iz s El4i::jf:LfcJ&;£tt-f§-fg 
4 0<£>ACS«ggB2li. ACS»»K,fc 9iilR£ iXfcS^fl? 

*y 5 ^*^>*y 5i±i»^$h.fca 

[0 0 2 5] ~<D-/ztb y * * V (nm&izE^n&W. 
i§#, /<*y*y lwttACSj»»lwj;or^e>ix 

wo^ffi#-§-) *5f2te$ns. 

tftt.hiBLfc^>*yon-*,«l»)fi«:ltiHo-C (FU 

fF^Mm3 1 5 9 7 6«&f rijf^ 9 f«3-3fj l^ig^ 

[0 0 2 6] r0>/<*jrf*i»*ijtifc«r. E6SrfflV^-CK 
^■^•5. l2l6lw*iV^-C, 6 1 i: 6 Sli^-?^.^^- y , 6 2 
|Jx<.Xiag(5]gg^ 6 10~6 12t6 3 0~6 3 2li/>' 
^ > * y rt© 1 17- KEmMfCfeS. ^^!>6 1 
i:6 2l±. ^fg«2 t - 1 ir«?L,V>!7- KftOEIM«« 
^L, «-«7-Kl4^>*yn-9J9Slc«9UV^lf^ h» 
CDv'— ^SrfEt&-et5t><7?i:-r5. ^^^y* y 6 1 t 6 

m„— m,) Z&IZ, #*ttt»=S5ffe«9^<^ 

[002 7] £r3f£fl^<;*£iEtiL-C<^3S5l<7V< 

^>*y 6 3*»e>m,#io/<^m«sra*iiiL, 

SISi0K6 2 -C-MSB{B!)IZ 1 tfy h ->7 h-f"?,, 
^W^fl§#^-m,(OLSBIi'y hSr^<^W«COLSBIZ*&*ft-r 

[0 0 2 8] S3b0>SttWlCl*3^-C. I^gWftffif^- 
(x,x,Xo) WLSBtry h (x.) 11, -t(0«lgjl»*5 
WWCfiwofct Lfc A: A* try hTfc 

«W4*4#»9/<^i=»i-a«-i-a*-c*)5. H6w 

[0 0 2 9] E17 5:fflV>T. -t<O^T^«r A^I-ttWi" 
5« E7al±E3bT-SfiB^U^ (MfiS) S^iZ.^I9-§-ffl 
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'e^-iiWsiottasTijflSttL-cfca. ®7a<7? mm. 

LSBfy h-C*>5. »^W^fl8#-§- 

1 yfy Y'yy h U SV^^LSBIwa^S^ffiS^LSBl 

12, -rotry K?iJic:07bi^1-go^J?lHlKl3ioT^: 10 
(DO g,= l + x + x' Sr#lt5wtT?. aftHAA 

-TOxtx.O OtKffiO x, x.a^ttfl&x, x, 0^(Djg?£ 

s<x**y izam7c\zm-ti. x, (try 
h?ij*50 x, x, 0, Sfclil x, x, 1 » S^l* 

x,' (x.ORItsK'y h : fy K^O x, x, 1 . 
lil x t x, 0©it) Srffl*-t-nHftv\ rHTfiS 
L.7t.«F#ISA^try h^USr^*;*^ l::*t;:A✓T^M;}■ 
[0 0 3 0] *«Wl3i5**;'<g^w|ltfeco^ 
J8«r. lailcioTKWi-S, 1 l*B&C«fUHB. 21* 
JbDlltt&aJR (ACS) «3SS6. 3{i«fS±«>*y, 4 

s*«#«sr. m&mm 1 ~ 3 £ . ausshrs, ei-# 

«^5l3Ri~3*t?cD|bmiia4i:^-efc5o El 30 
1K*3V*T, flOgtfctfcitfl (ACS) SlggB2l±ACSSi£lw 

E7-CiiiWUfc«ySSr^?„ -ffcfcib, m&tfi<r>ftm& 
-)§• (x,x t x,) (x, x,x 0 ) 7>> 

fyhjnj (x.x.x.x.) SrWdfcU Z;h,l^ E17bir 
^•fW-^-Sfe^^goW^lHlKlcio-C, 5K(l)tf> 
"g» = 1 + x + x* " £8Mt*. 

[0031] znfknm^nmmmmmm^^n^m 40 

x<;*p<^y stoats. ^^>^ey 5-eiiS^fliJwttfl§# 
Ku*t1"5'<***y OTrtSfca^S^ttflS* 

v>fcLSBfiiBlc±IELfcg 0 *3?^S«rS^iitf. :jL 

(^ffi*So«t'hSv^fS) 50 
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[00 3 2] Ei n*WM<r>nnmiz ifttf, acs«£ 
SB 2 >*y 5 KS1-a»W«l=»**&a*:tt-f 

is, (#jbm) s*i&*&*4>*£a#srafft»KjR)i 

[00 3 3] B 1 ©KltWCtt. *»ai;*jl*«*IJe-WT 
ffi^SoHl£0iJSrEI8li^-r. 1 tt«bfc*tHMB. 21* 

*n»Jt»a« (acs) a^tgB, sii^ii^^^y, 4 

^•gB> 8 0 liffi^ggtgSB. 8 1 litti**g^*y-C 

B8wiij£0iji±. eh <o*&miz£zMcJtm&m 
8 i srsitfeto-efc •? , m&Em i ~ 6 <D9hmtm i 

[0 0 3 4] B8lr*5V>T. W,J]X,&&nm8 0 li^© 

flgt-f-5) l3B^i-5«fIga^SfIO^<S±Sm s (m, ) 

ACSS?»lCioraRSn*^oyt««i^;gms(m 
,) (m,, m,=m/2$fclim/2 + 2 l-, „ jIU / 
liSIS^'SrS-t-) *^lilL. SP>tw. ft*gff»gB 

9et*amb(m,, m)i:, m.SS rotlS*»f)mtl« 
^fli'-OB^lC^p^grabdn,, m)Sr^ttlL» 
^(5) tc* Lfcm o Srft^i--5„ 
[0 0 3 5] ^(5)li, ffM5t, I»SroS*« 
IroHtliS m s i =m s (m, ) + m b (mL , m) t « ft 

,=m s (m,) + mb (m,, m)<75^i:Ji »J , ZLtUJMg-?- 

ft*«^-*-eti, £$»9A«;**si*Kfcofc.i$ja-e* 

^is^^igt/.fso-c*, Acs«3@tgB2^a«m«*tii 

lRm$8£A<*>*-y 5lrf2@LT3o<o ^l^llc:. ItS^* 

&mw&8 o^m^-rs^fflsaB^^swatm*** 
^m>3*ffi>^y 8 i A>ibSi^ffiL-cti!2>-r5„ w±js 

-*/t*5S91lcJ:5»2WlllS0iJlw < toT. ^JSjCSW 



( 8 ) 
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[O 0 3 6J 

fc, ^#&*##^OftJ?|5]?Sfc^B&-t-* r. t 5 

[0 2] «§*WS*«^lgO»)ffSrSftWt-5fc«)W 
0. 

[0 3] se*WJ&*«^gro«j^SrliiWi-5fc«><oa 



10 
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105] hl^y *£#<fc£#*S9'<*<0K9!i-3*:st> 



[0 6] ^TfigffltS^^^^y ttflUSttUftBI. 
[0 7] *«ETffl^5ACSS£&li<a/SgSji910. 

[*?#<£>K9J] 

1 : ebfcKtHSSB. 2 : ACSS5£gB. 3 : 

> * y „ 4 : ^^jSftSS&ggB. 5 : / * 

y . 6 : ft*«^SB, 2 0 : *2;«JH§. 2 1-2 

5 : vrntismftv- k 26-28 : ait*-?-. 2 

9:->7h 4 0 : S*«^-H, 4 1 : ft 

UBIB. 6 1. 63:/W^*J, 62 

8 0: Hi******, 8 1 : Utf)**** 
y. 6 1 0 — 6 1 2, 630~6 3 2:/<^^*!)rtO 
1 !7- KB1MR*. 
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